In this work, we observed the cross-section of one of otn SET by using transmission electron microscopy (TEM).
The length of the si wire was 38 nm and the effective island length was 15 nm, as illustrated in Fig. l(b) .
3. TEM image of SET The TEM sample for the cross-sectional observation was fabricated by a focused ion beam (F82000A, Hitachi) combined with micro-sampling technology. The high-resolution TEM image was taken with an H9000 (Hitachi) at 300 kv. Fig. 2 shows the cross-sectional TEM image of the sample. The observation area of Fig. 2(a) is the same as that of Fig. 1. Fig. 2ft) Fig. 3 . The peaks correspond to the lattice plane of (1 1 1) and (1 f). fne distribution of the lattice spacing averaged for 20 planes is plotted in Fig. 4 . The lattice spacing is normalized by the value at the right edge of the image. The tattice distortion is observed at the central part of the Si wire. This is the first quantitative evaluation ofthe lattice distortion with nanometer resolution in Si single-electon transistor.
The length of the distorted area is about 20 nm. This value is consistent with the island length measured from the electrical properties shown in Fig. 1(b) . This strongly suggests that the single electron island in the Si SET fabricated by pA-DOX is generated by the lattice distortion. The effect of the band-gap reduction induced by the distortion forms the singleelectron island [5] . The oxidation-induced stress plays an important role in Si-SETs.
Conclusions
The lattice distortion in Si SET fabricatedby pADOX has been evaluated from a high-resolution TEM image of the cross-section of the device. The distribution of the distortion was successfufly measured with nanometer resolution. The ce,ntral part of the embedded Si wire is distorted by PADOX. The length of the distorted area is almost the same as that of the single electron island estimated from the electrical properties.
These results are consistent with the theoretical model of the SET device. 
